Phenotypic segregation of aphakia and Pitx3-null mutants reveals that Pitx3 deficiency increases consolidation of specific movement components.
Deficiency of the meso-diencephalic dopamine (mdDA) neuron specific transcription factor Pitx3 in aphakia (ak) mice results in the loss of the substantia nigra compacta (SNc). Concomitantly, reduced spontaneous locomotor behavior, symptoms reminiscent to those in Parkinson's disease, has been reported. However, the ak mouse line originates from the 1960s and has been compared to C57BL/6J inbred controls. Therefore, to define Pitx3 gene function in baseline and novelty-induced locomotor behavior and mdDA neuronal activity, we analyzed Pitx3-deficiency in a controlled genetic and epigenetic background. The analysis implicated that, in contrast to the controversial and previously reported hypo-activity in ak mice, Pitx3-/- mice showed normal dark phase motor activity levels. Our data also revealed that ak and Pitx3-/- mice both display a similar neuro-anatomical and physiological phenotype, and, interestingly, showed increased spontaneous home cage activity levels during their habitual sleep phase. Further behavioral analysis revealed that both ak and Pitx3-/- mice have reduced transitions but increased consolidation of specific locomotor behaviors, such as rearing and horizontal movement. Thus, Pitx3 is not involved in the expression of nighttime motor activity levels, but is critical for selective mdDA neuronal activity and associated with increased consolidation of movement.